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Project Number HK 7846 via Electronic Mail

Byas Glover (Code 18410)
Department of the Navy
SOUTHDIV NAVFACENGCOM
P.O. Box 190010
North Charleston, South Carolina 29419-9010

Reference: CLEAN Contract No. N62467-94-D-0888
Contract Task Order No. 059

Subject: Air Sparging/Soil Vapor Extraction Treatability Study Report Plan, Rev. 1,
Naval Air Station Key West, Florida

Dear Mr. Glover:

TtNUS is pleased to submit the enclosed PDF file for the final version of the Air Sparging/Soil Vapor
Extraction Treatability Study Report Plan, Rev. 1, Naval Air Station Key West, Florida.  At your request, a
copy of this final report is being distributed to the Florida Department of Environmental Protection FDEP
for their review and comment or concurrence. I am planning on receiving comments or concurrence on
this document from FDEP within the next 30 days.

The air sparging and vapor extraction (AS/VE) treatability study system appears to be highly successful at
removing the persistent globules of contamination that were previously observed at this site.  The
enclosed report recommends the consideration of terminating the treatability study after 6 months of
operation, which will occur in early December 2000.  I suggest that we discuss the possibility of
terminating the study with FDEP on or before our Partnering Team meeting scheduled for the end of this
month.

Please call me at (803) 649-7963, extension 345, if you have any questions regarding the enclosed report.

Sincerely,

C. M. Bryan
Project Manager

CMB:spc

Enclosure

c: Ms. Debbie Wroblewski (Cover Letter Only)
Mr. Jorge Caspary, FDEP
File:  7846-7.3.2

Mr. R. Courtright, NAS Key West
Mr. M. Perry/File
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ACRONYMS

AS air sparging

AS/SVE Air Sparging/Soil Vapor Extraction

BTEX benzene, toluene, ethylbenzene, and total xylenes

cfm cubic feet per minute

CLEAN Comprehensive Long-Term Environmental Action, Navy

CTO Contract Task Order

EPA U.S. Environmental Protection Agency

FDEP Florida Department of Environmental Protection

GCTL Groundwater Contaminant Target Levels

KAG Kerosene Analytical Group

µg/kg microgram per kilogram

mg/m3 milligram per cubic meter

MW monitoring well

MOP monitoring only plan

O&M Operation and Maintenance

ppmv part per million volume

psi per square inch

PVC polyvinyl chloride

TRPH total recoverable petroleum hydrocarbons

TtNUS Tetra Tech NUS, Inc.

VES Vapor Extraction System

VEW vapor extraction well

VOC Volatile Organic Compounds
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1.0 TREATABILITY STUDY REPORT

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit the Air Sparging/Soil Vapor Extraction (AS/SVE)

Treatability Study Report for the referenced Contract Task Order (CTO).  This report has been prepared

for the U.S. Navy Southern Division Naval Facilities Engineering Command under CTO-059, for the

Comprehensive Long-Term Environmental Action, Navy (CLEAN) Contract Number N62467-94-D-0888.

1.1 SITE HISTORY OVERVIEW

Building 189 is located adjacent to the eastern seawall of the turning basin, which was formerly used to

dock naval vessels.  During reconstruction of the wharf in 1989, a north-to-south-oriented Bunker C fuel oil

pipeline was discovered approximately 25 feet west of Building 189.  The fuel line was broken prior to or

during wharf reconstruction activities.

A contamination assessment was conducted in February 1992 and a report (ABB-ES, 1992) submitted to

the Florida Department of Environmental Protection (FDEP).  The report recommended a monitoring only

plan (MOP) for the site.  However, since free product was present in the wells at the site, FDEP required

that the product be removed manually.  Supplemental field investigations were conducted at the site to

identify petroleum contaminants and their likely sources.  A total of 17 soil borings, 12 shallow monitoring

wells (MWs), and 1 deep MW were advanced at the site.  In addition, one sediment sample was collected.

Free product was observed in two MWs.  The free product was a viscous, tarry substance that resembled

Bunker C fuel.  Total recoverable petroleum hydrocarbons (TRPH) and pyrene were the only

contaminants detected in the groundwater samples collected (ABB-ES, 1993).

In 1998, TtNUS implemented a MOP at the site.  Six wells were sampled for parameters of the Kerosene

Analytical Group (KAG).  By the end of the sixth quarter of sampling, petroleum hydrocarbon levels in the

wells sampled were below Groundwater Contaminant Target Levels (GCTLs) for the site; however, free

product was still present in MW-2.  The product, Bunker C fuel oil, could not be recovered any further

because its viscous nature prevented it from entering the bailer.

1.2 MONITORING OBJECTIVES

In May 2000, an AS/SVE Treatability Study was initiated at the site to remediate residual hydrocarbon

contaminants in the soil and groundwater (TtNUS, 2000).  The study was conducted in two phases:
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• Phase I involved a short-term test to evaluate the effectiveness of the system, over-drilling, and

removal of MW-2, including soils in the immediate vicinity of the well.

• Phase II is a long-term evaluation of the Treatability Study and involves monitoring of the system’s

effectiveness for a period of one year.

The objective of Phase II is to remediate free product in the groundwater in the vicinity of former MW-2 to

undetectable levels and to remediate any residual hydrocarbons in the soil to a level below the State of

Florida’s Leaching Potential of 30 µg/kg.  A site map showing the approximate areal extent of soil and free

product contamination is presented in Figure 1-1.

1.3 SYSTEM DESCRIPTION

The remediation system design incorporates soil vapor extraction with air sparging to remove hydrocarbon

contaminants from the soil and groundwater.  Air sparging (AS) is achieved by a Roots-Dresser 5-

horsepower injection blower that is capable of providing 56 cubic feet per minute (cfm) at 12 pounds per

square inch (psi).  Two 2-inch-diameter AS wells (AS-1 and AS-2), installed to the north and south of

former MW-2, are used as injection points.  The wells were constructed of 2-inch-diameter schedule 40

polyvinyl chloride (PVC) pipe with 18 feet of riser pipe and 2 feet of screen.  The screen was placed at an

interval of 18 to 20 feet, to ensure a depth of approximately 12 feet below the top of water table.  Air is

transferred between the blower and injection wells by 2-inch-diameter above-ground schedule 40 PVC

pipes.  These pipes are connected to the blowers with 2-inch hoses equipped with quick-disconnect

camlocks.

Vapor extraction for the soil remediation portion of the system is provided by a Rotron 5-horsepower

blower capable of 14 inches of mercury at 52 cfm.  The vapor extraction well (VEW) VEW-1 was placed in

the former location of MW-2 and between the two AS wells.  It is constructed of 5-inch-diameter schedule

40 PVC pipe with 1 foot of riser and approximately 12 feet of screen.  The screened interval was placed

above and below the water table, which occurs between 5 and 6 feet.  This allows for extracting vapors

from the soil in the vadose zone and as a collection point for the recovery of free product at and below the

water table.  The VEW is also attached to the blower via a 2-inch PVC pipe.  Prior to entering the blower,

the moisture in the vapor stream is treated by a Rotron moisture separator.  The condensate is

automatically transferred to a knock-out tank with a Myers 0.5-horsepower motor.  The vapors then pass

through a series of carbon treatment drums before being discharged into the atmosphere.  A permit for

the AS/SVE system was not required because gas emissions were evaluated during Phase I of the study

and levels of Volatile Organic Compounds (VOCs) did not exceed the 13.7 lbs/day limit of the U.S.



Rev. 1
11/2/00

AIK-00-0350 1-3 CTO 059

Environmental Protection Agency (EPA) Office of Solid Waste and Emergency Response Directive

9355.0-28.  A site map showing the system layout is presented in Figure 1-2.

1.4 MONTHLY MONITORING

To monitor the effectiveness of the system, air/vapor samples were collected from the Vapor Extraction

System (VES).  TtNUS personnel visited the site on June 7, July 11, and August 17, 2000, to collect air

samples.  Samples were collected from the sampling ports located before (influent) and after (effluent) the

carbon canisters, to evaluate the effectiveness of the carbon treatment.  All sampling activities were

conducted in accordance with the FDEP-approved TtNUS Comp QAP #980038.

Following collection, the air samples were shipped via overnight transport to Envirodyne Laboratories in

Boca Raton, Florida.  They were analyzed for benzene, toluene, ethylbenzene and total xylenes (BTEX)

and TRPH by EPA Method TO-14.  The analytical results of the first quarterly air sampling event are

summarized in Table 1-1.  A copy of the laboratory report is provided in Appendix A.

Analytical results indicate that petroleum hydrocarbons were detected in air samples collected during each

sampling event from both the influent and effluent samples.  Total BTEX concentrations were not detected

during the June sampling event.  Total BTEX concentrations were 0.26 milligrams per cubic meter

(mg/m3) and 0.82 mg/m3 for the effluent samples collected in July and August, respectively.  Total BTEX

concentrations for influent samples in July and August were 0.10 mg/m3 and 0.17 mg/m3, respectively.

TRPH was detected during each sampling event of the quarter and ranged in concentration from 1.3 part

per million volume (ppmv) to 3.0 ppmv in the effluent sample and 2.5 to 3.5 ppmv in the influent sample.

Based on the detected hydrocabon concentrations, the total emissions did not exceed the 13.7 pounds-

per-day FDEP limit during the quarter.  Mass vapor emissions calculations for the highest effluent

concentrations detected during the quarter are presented in Table 1-2.

1.4.1 Free Product Monitoring

During the monthly visits, wells VEW-1, AS-1, AS-2, and the observation well (OW-1) were gauged for the

presence of free product.  No free product was detected during the quarter.

1.5 AS/SVE SYSTEM OPERATIONS

The remedial system has operated effectively since startup at the beginning of June 2000.  TtNUS

performed routine Operation and Maintenance (O&M) during the monthly site visits.  The system operated

continuously during the three-month period with no down time.



Rev. 1
11/2/00

AIK-00-0350 1-4 CTO 059

1.6 CONCLUSIONS AND RECOMMENDATIONS

Total BTEX and TRPH concentrations were detected in the air samples during the monthly sampling

event of the quarter.  However, total emissions did not exceed the 13.7 pounds-per-day limit allowed by

the FDEP. The August 17, 2000, sampling results appear to be anomalous.  The effluent sample results

are greater than those for the influent samples.  The cause of the discrepancy has not been determined.

Overall, the system appears to be running efficiently and no down time was experienced.

Based on results of the first quarterly sampling event, TtNUS recommends continuation of the AS/SVE

long-term study for at least an additional three months, for a total operation time of at least six months.

The Navy and FDEP should consider terminating the treatability study after of six months of operation if

emissions remain low and no free product is observed in the well.
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TABLE 1-2

MASS VAPOR EMISSIONS CALCULATIONS
NAVAL AIR STATION
KEY WEST, FLORIDA

PARAMETER
EFFUENT RESULT

(µg/m3)*
Benzene 0
Toluene 40
Ethylbenzene 60
Total Xylenes 180
Methyl-tert-butyl-ether 0
TRPH 2800

µg/m3 of total (detectable) VOCs>>> 3080.0
µg/ft3 of total (detectable) VOCs>>> 87.22
ft3./min. (cfm) out of the carbon >>> 52

µg/min out of the carbon >>> 4535
minutes per day (24 hrs.) 1440

µg/day >>> 6.53E+06
pounds/day 0.01

pounds/month based on 30 days>> 0.43

*  Only detectable results are used in calculations
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